Diminished upregulation of visceral adipose heme oxygenase-1 correlates with waist-to-hip ratio and insulin resistance.
Insulin resistance in visceral obesity is substantially driven by adipose tissue inflammation, particularly by macrophages accumulating in obese adipose tissue. In contrast, adipose tissue macrophages express the hemoglobin scavenger receptor (CD163) and heme oxygenase-1 (gene: HMOX1) that together protect from oxidative stress. Our aim was to evaluate the expression of CD163 and HMOX1 in intra-abdominal visceral (omental) and subcutaneous adipose tissue as well as circulating soluble CD163 concentrations in human obesity and its association with adipose tissue inflammation, body fat distribution and insulin resistance. CD163, HMOX1 and CD68 mRNA expression in visceral and subcutaneous adipose tissue, serum concentration of soluble CD163 in morbidly obese patients (body mass index (BMI) >40 kg m(-2)), who underwent laparoscopic surgery for gastric banding (n=20), matched for age and sex to controls (BMI<30 kg m(-2); n=20) was analyzed. CD163 expression was highly upregulated in human adipose tissue and soluble CD163 serum concentration was elevated in obese vs lean subjects. HMOX1 was upregulated in adipose tissue by obesity as well and expressed predominantly in macrophages. Although CD163 expression strictly correlated with macrophage abundance, HMOX1 was additionally upregulated within macrophages. This upregulation was significantly lower in visceral compared with subcutaneous adipose tissue. Strikingly, relative visceral adipose tissue expression of HMOX1 negatively correlated with waist-to-hip ratio and the homeostasis model assessment of insulin resistance (both P=0.024). Visceral obesity is associated with defective upregulation of heme oxygenase-1 in visceral adipose tissue. A lack of this antioxidative and anti-inflammatory enzyme in visceral adipose tissue could contribute to the development of insulin resistance.